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The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

2. Claims 

(1) A method for producing a water-soluble polymer by 
photopolymerization, comprising: 

(1) causing, in a container, a water-soluble monomeric 
solution containing a photopolymerization initiator to be a 
gelatinous polymer by polymerization under light irradiation so 
that a layer of the water-soluble monomeric solution has a 
thickness of not more than 50mm; and 

(ii) carrying out light irradiation again with respect to a 
surface of the gelatinous polymer which surface is in contact 
with an inner wall of the container and causing a residual 
monomer on a top surface of the gelatinous polymer to be 
polymerized. 

(2) The method as set forth in claim 1, wherein the light 
irradiation is carried out again within a range represented by 
the following expression: 

0.1 < W x T < 10 

(wherein W denotes an irradiation intensity (kW/m 2 ) of a 
lamp and T denotes time (minutes).) 



A water-soluble polymer is widely used in various 
industrial fields and occupies an industrially important position. 
Typical examples of the use include: (i) solid-liquid separation 
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in a production process, (ii) a coagulation settling agent for an 
industrial wastewater treatment, (iii) an aid for dewatering 
sludge in a sewage /raw sewage treatment, (iv) an agent for 
papermaking such as a paper durability-enhancing agent and 
an agent for enhancing a yield of loading filler (tenryo), (v) a soil 
conditioner, (vi) a thickener, and (vii) an agent for oil recovery. 



A container used for a polymerization reaction is not 
particularly limited, provided that a water-soluble monomeric 
solution can form, in the container, a layer which has a 
thickness of not more than 50mm. It is possible to preferably 
use (a) a box- shaped container where a weir which has a 
thickness of not more than 50mm is provided or (b) a container 
for continuous polymerization in which container weirs each 
having a thickness of not more than 50mm are provided at 
opposite ends of an endless belt. It is also possible, by use of a 
bag made of a light-transmissive film, to cause the 
water-soluble monomeric solution to form a layer which has a 
thickness of not more than 50mm. 



[Examples] 
Example 1 

629g of a methyl chloride quaternary salt aqueous 
solution containing 80% diethylaminoethyl methacrylate and 
67 lg of a 50% acrylamide aqueous solution were collected and 
mixed. 

lOOppm of benzoin ethyl ether, 50ppm of 
ethylene-diamine-tetra-acetic acid disodium salt, and 500ppm 
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of phosphorous acid were added as photopolymerization 
initiators to a monomeric solution. This monomeric solution 
was heated to 30° C. Then, while the monomeric solution was 
being stirred, ION sulfuric acid was added to the monomeric 
solution so that a pH of the monomeric solution was adjusted to 
4.5 ± 0.1. Thereafter, nitrogen substitution was carried out with 
respect to the monomeric solution for 30 minutes. A weir was 
created in a stainless- steel plate so as to have a depth of 20mm. 
Then, a polytetrafluoroethylene was adhered to a top surface of 
the weir so as to cause the weir to be a container whose bottom 
surface has a size of approximately 23cm x 23cm. The 
monomeric solution was poured into the container, which was 
then covered with a film (12 + 4|a) where polyvinylidene chloride 
was applied to polyethylene terephthalate. The container was 
irradiated, from above, with ultraviolet light by use of a 
fluorescent chemical lamp (manufactured by Mitsubishi Electric 
Corporation) at an irradiation intensity of 2W/m 2 for 50 
minutes and then at an irradiation intensity of 50W/m 2 for 10 
minutes. A gelatinous polymer was taken out from the container 
and was then released from the film, so that a sample was cut 
out 5cm away from a side weir so as to have a length of 10cm. 
The sample was fixed so that a surface of the sample which 
surface was in contact with the weir was in parallel with a 
high-pressure mercury lamp (manufactured by Ushio Inc.) of 
400W. Then, irradiation was carried out by the high-pressure 
mercury lamp with respect to the sample 5cm away from a top 
surface of the sample (at an irradiation intensity of 
approximately lkW/m 2 ) for 0, 0.5, 1, 5, 10, and 25 
minutes. 

A rectangular column was cut out from this sample. The 
rectangular column has a width of 5mm from a surface of the 
sample, which surface has a size of 5mm * 25mm and is in 
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contact with the weir, to inside the gelatinous polymer. 
Thereafter, the rectangular column was dried at 60 °C for 12 
hours and was then crushed into a powdery sample. 



Table 2 



Irradiation 


Appearance 


Residual 


1% 7) S 


time 




acrylamide 


(cps) 


(min) 




(%) 




0 


Sticky 


1.3 


350 


0* 


Very slightly sticky 


0.09 


360 


0.5 


Slightly sticky 


0.33 


365 


1 


Nonsticky 


0.03 


340 


2 


Slightly colored 


0.01 


280 


2* 


Very slightly sticky 


0.06 


350 


10 


Brown-colored 


Not measured 


180 



*0, *2: Measurement result of a polymer which was similarly collected 
25mm inside a weir, with respect to a surface which was cut in parallel 
with the weir. 



Example 3 

1200 g of a 50% acrylamide aqueous solution and lOOg of 
a 30% sodium acrylate were collected. 200ppm of benzoin ethyl 
ether, 50ppm of ethylene-diamine-tetra-acetic acid disodium 
salt, and 50ppm of sodium sulfite, and 0.5% urea were added to 
this solution. Then, a pH of the solution was adjusted to 7.5 by 
10N sulfuric acid. 

Nitrogen substitution was carried out with respect to this 
solution for 60 minutes. Then, the solution was poured, in a 
sheet form which has its largest thickness of roughly 20mm at 
its center, into a bag which has a size of 24cm x 24cm and is 
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made of a film where polyvinylidene chloride was applied to 
polyethylene terephthalate. Thereafter, the bag was sealed. 

This bag was settled on a stainless- steel net substantially 
horizontally in an isothermal water bath (30 °C) so that a top 
surface of this bag is located approximately 10mm below a 
liquid surface. The bag was irradiated, from above, with 
ultraviolet light by use of the fluorescent chemical lamp 
(manufactured by Mitsubishi Electric Corporation) at an 
irradiation intensity of 4W/m 2 for 50 minutes and then at an 
irradiation intensity of 60W/m 2 for 10 minutes. 

A polymeric substance which had become gelatinous was 
taken out from the bag. Then, the polymeric substance was cut 
out from the vicinity of the center of the polymeric substance so 
as to have a size of 5mm * 10mm. Thereafter, the high-pressure 
mercury lamp (manufactured by Ushio Inc.) of 400W was fixed 
5cm away from a top surface of the polymeric substance, so 
that irradiation was carried out with respect to the polymeric 
substance for 0, 0.5, 1.0, 5, 10, and 25 minutes. The 
polymeric substance was cut so that its top layer has a 
thickness of 5mm. Subsequently, the polymeric substance was 
treated similarly to the case of Example 1 . 

Note, however, that a salt viscosity of a 1% aqueous 
solution was measured as below. 5g of a sample, which was 
added to 475g of pure water, was stirred at 240 to 260rpm for 4 
hours. Then, 20g of officinal sodium chloride was added to the 
sample. After the sample was stirred for another one hour, a 
salt viscosity (1% 77 s) was measured by use of a Brookfield 
viscometer. 
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